The differential geometry of tangent bundles was studied by several authors, for example: Yano and Ishihara [8] 
Introduction
Let M be an n−dimensional differentiable manifold of class C ∞ and let T p (M) be the tangent space of M at a point p of M. Then the set [8] T
is called the tangent bundle over the manifold M. For any pointp of T (M), the correspondencep → p determines the bundle projection π : T (M) → M, Thus π(p) = p, where π : T (M) → M defines the bundle projection of T (M) over M.
The set π −1 (p) is called the fibre over p ∈ M and M the base space.
Suppose that the base space M is covered by a system of coordinate neighbour-hoods U; x h , where (x h ) is a system of local coordinates defined in the neighbour-hood U of M. The open set π −1 (U) ⊂ T (M) is naturally differentiably homeomorphic to the direct product U × R n , R n being the n−dimensional vector space over the real field R, in such a way that a pointp ∈ T p (M)(p ∈ U) is represented by an ordered pair (P, X) of the point p ∈ U, and a vector X ∈ R n ,whose components are given by the cartesian coordinates (y h ) ofp in the tangent space T p (M) with respect to the natural base {∂ h } , where ∂ h = ∂ ∂ x h . Denoting by (x h ) the coordinates of p = π(p) in U and establishing the correspondence (x h , y h ) →p ∈ π −1 (U), we can introduce a system of local coordinates
Here we call (x h , y h ) the coordinates in π −1 (U) induced from (x h ) or simply, the induced coordinates in π −1 (U).
We denote by ℑ r s (M) the set of all tensor fields of class C ∞ and of type (r, s) in M. We now put
which is the set of all tensor fields in M. Similarly, we denote by ℑ r s (T (M)) and ℑ(T (M)) respectively the corresponding sets of tensor fields in the tangent bundle T (M).
Vertical lifts
If f is a function in M, we write f v for the function in T (M) obtained by forming the composition of π :
Thus, if a pointp ∈ π −1 (U) has induced coordinates (x h , y h ), then
Thus the value of f v (p) is constant along each fibre T p (M) and equal to the value f (p). We call f v the vertical lift of the function f [8] . 
Suppose that X ∈ ℑ 1 0 (M), so that is a vector field in M. We define a vector field
ω being an arbitrary 1−form in M. We call X v the vertical lift of X [8] .
Then we say thatω is a vertical 1−form in T (M). We define the vertical lift ω v of the 1−form ω by
in each open set π −1 (U), where (U; x h ) is coordinate neighbourhood in M and ω is given by ω = ω i dx i in U. The vertical lift ω v of ω with local expression ω = ω i dx i has components of the form
with respect to the induced coordinates in T (M).
Vertical lifts to a unique algebraic isomorphism of the tensor algebra ℑ(M) into the tensor algebra ℑ(T (M)) with respect to constant coefficients by the conditions 
Vertical lift has the following formulas [4, 8] :
Complete lifts
If f is a function in M, we write f c for the function in T (M) defined by
and call f c the complete lift of the function f . The complete lift f c of a function f has the local expression
with respect to the induced coordinates in T (M), where ∂ f denotes y i ∂ i f .
f being an arbitrary function in M and call X c the complete lift of X in T (M) [2, 8] . The complete lift X c of X with components x h in M has components
X being an arbitrary vector field in M. We call ω c the complete lift of ω. The complete lift ω c of ω with components ω i in M has components of the form
with respect to the induced coordinates in T (M) [2] .
The complete lifts to a unique algebra isomorphism of the tensor algebra ℑ(M) into the tensor algebra ℑ(T (M)) with respect to constant coefficients, is given by the conditions
where P, Q and R being arbitrary elements of ℑ(M). The complete lifts F C of an element F ∈ ℑ 1 1 (M) with local components F h i has components of the form
In addition, we know that the complete lifts are defined by [4, 8] :
Horizontal lifts
The horizontal lift f H of f ∈ ℑ 0 0 (M) to the tangent bundle T (M) is given by
where
Let X ∈ ℑ 1 0 (M). Then the horizontal lift X H of X defined by
in T (M), where
The horizontal lift X H of X has the components
with respect to the induced coordinates in T (M), where
Let ω ∈ ℑ 0 1 (M) with affine connection ∇. Then the horizontal lift ω H of ω is defined by
in T (M), where ∇ γ ω = γ∇ω. The horizontal lift ω H of ω has component of the form
Suppose there is given a tensor field
in M with affine connection ∇, and in T (M) a tensor field ∇ γ S defined by
with respect to the induced coordinates (x h , y h ) in π −1 (U).
The horizontal lift S H of a tensor field S of arbitrary type in M to T (M) is defined by
For any P, Q ∈ T (M), we have
[X,Y ] is called by Lie bracked. The Lie derivative L X F of a tensor field F of type (1, 1) with respect to a vector field X is defined by [8] 
Let M be an n−dimensional differentiable manifold. Differantial transformation of algebra T (M), defined by
is called as covariant derivation with respect to vector field X if
On the other hand, a transformation defined by
c 2016 BISKA Bilisim Technology is called as an affine connection [5, 8] .
If we compare horizontal and complete lift, we obtain
for any X ∈ ℑ 1 0 (M n ), where∇ is an affine connection in M n defined bŷ
or
(∇ X ) C is the complete lift of the derivation∇ X . We also know that the horizontal lifts are defined by [4, 8] 
, whereR denotes the curvature tensor of the affine connection∇.
Proposition 2. The horizontal lift ∇ H of an affine connection ∇ in M n to T (M) defined by the conditions of
2 Main results 
Tachibana Operators Applied to X V and X H in Almost Paracontact
Then (ϕ, ξ , η) define almost paracontact structure on M n [7] . From (38), we get on taking complete and vertical lifts [4] (ϕ H )
We now define a (1, 1) tensor field J on T (M n ) by
Then it is easy to show that J 2 X v = X v and J 2 X c = X c , which give that J is an almost product structure on T (M n ). We get from (40)
is called a Tachibana operator or φ ϕ operator on M n if (a) φ ϕ is linear with respect to constant coefficient,
the module of all pure tensor fields of type (r, s) on M n with respect to the affinor field ϕ [5] . 
where X,Y ∈ ℑ 1 0 (M n ), a tensor field ϕ ∈ ℑ 1 1 (M n ), a vector field ξ and a 1−form η ∈ ℑ 0 1 (M n ).
Proof. For J = ϕ H − ξ v ⊗ η v − ξ H ⊗ η H and η(Y ) = 0, we get
